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AIR CIRCULATION SYSTEM IN A CLOTHES 
REFRESHER 

BACKGROUND OF INVENTION 

The present invention relates to garment treating apparatus 
and more particularly to an apparatus for cleaning, deodoriz 
ing and de-wrinkling garments in the presence of an air flow. 
The prior art provides various devices for use in cleaning, 

deodorizing and de-wrinkling garments or clothes items 
which are preferably not washed using conventional full 
water immersion wash processes. Past efforts have focused 
on clothes treating enclosures and apparatus which are 
designed to clean and refresh garments by employing an air 
stream, which may be heated, and including other airborne 
additives such as steam or a conditioning fluid. For example, 
U.S. Pat. No. 3,752,373 discloses a portable wardrobe 
refresher utilizing a clothes transporting bag having flexible 
walls as the enclosure. An arrangement is provided for circu 
lating steam or hot air throughout the enclosure. 

U.S. Pat. No. 6,189.346 discloses a clothes treating appa 
ratus in which air is recirculated within the enclosure and over 
the clothes and a conditioning fluid is dispensed into the air 
Stream. 

U.S. Pat. No. 3.869,815 discloses a garment finishing 
apparatus in which a blower is used to recirculate a flow of air 
within a cabinet and vent hole is provided in the blower outlet 
side of the motor to allow a portion, e.g., 10%, of the air 
entering the blower inlet to exhaust to the atmosphere to 
facilitate removal of moisture from the cabinet interior. 
Cracks in the cabinet due to the imperfect sealing of the door 
with the cabinet opening permit make-up air to enter the 
cabinet interior to avoid creation of a significant vacuum in 
the cabinet interior. 

SUMMARY OF INVENTION 

The present invention provides a garment refreshing appa 
ratus with an enclosure for receiving at least one garment to be 
refreshed and a Support positioned within the enclosure to 
receive and Suspend the garment in the enclosure. An air 
moving device is arranged to re-circulate a flow of air within 
the enclosure and an exhaust outlet is provided for exhausting 
a portion of the recirculating flow of air from within the 
enclosure. A replacement air inlet admits replacement air into 
the enclosure and a filter positioned in association with the 
exhaust outlet traps and contains malodors from that portion 
of the recirculating flow of air exiting through the exhaust 
outlet. In this manner, only deodorized air is exhausted from 
the enclosure. 

In an embodiment of the invention, a garment refreshing 
appliance is provided which comprises an enclosure with 
flexible walls for receiving a garment to be refreshed and a 
Support positioned in the enclosure to receive and Suspend the 
garment in the enclosure. An air moving device is arranged to 
recirculate a flow of air within the enclosure and an exhaust 
outlet is provided for exhausting a portion of the recirculating 
flow of air from within the enclosure. A replenishment air 
inlet admits replacement air into the enclosure, wherein an 
opening size of the replacement air inlet, an opening size of 
the exhaust outlet, and a speed and airflow capacity of the air 
moving device are controlled to achieve a slightly higher than 
ambient pressure inside of the enclosure causing the flexible 
walls to bulge outwardly. 

In an embodiment of the invention, a garment refreshing 
appliance is provided which comprises an enclosure for 
receiving a garment to be refreshed, a Support is positioned in 
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2 
the enclosure to receive and Suspend the garment in the enclo 
Sure. An air moving device is arranged to circulate a flow of 
air within the enclosure and an air duct is associated with the 
air moving device to direct the circulating flow of air within 
the enclosure, the air duct having a plurality of flow directing 
vanes associated therewith to direct the circulating flow of air 
against the garment and away from the enclosure walls. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a schematic side sectional view showing the 
interior of a clothes refreshing device embodying the prin 
ciples of the present invention. 

FIG. 2 is a schematic side sectional view showing the 
interior of another embodiment of a clothes refreshing device 
embodying the principles of the present invention. 

FIG. 3 is a plan view of an interior air outlet used in an 
embodiment of the clothes refreshing device of FIG. 1. 

FIG. 4 is a side sectional view of the air outlet taken 
generally along the line IV-IV of FIG. 3. 

FIG. 5 is a side sectional view of the air outlet taken 
generally along the line V-V of FIG. 3. 

DETAILED DESCRIPTION 

In FIG. 1 there is illustrated a garment refreshing appliance 
10 shown schematically in cross section in which there is an 
enclosure 12 for receiving at least one garment 13 to be 
refreshed. The enclosure 12 can embody a variety of different 
configurations, and in the configuration illustrated in FIG. 1, 
the enclosure has sidewalls 14 which, in Some embodiments, 
may comprise partially or completely flexible yet substan 
tially fluid impervious walls. The term flexible walls as used 
herein and in the claims shall mean at least one wall having at 
least a portion thereof which is flexible. A solid top 16 and 
solid base 18 complete the enclosure. One of the walls 14 
should include an openable aperture, Such as a door or slit, 
which may be hinged or Zippered, to provide access to the 
interior of the enclosure 12. 
A support 20 is positioned in the enclosure 12 to receive 

and Suspend the garment 13 in the enclosure. An air moving 
device 22, which may be in the form of a fan or blower, is 
arranged to circulate a flow of air in contact with the garment 
within the enclosure 12 to remove malodors from the gar 
ment. The placement of the air moving device 22 can be 
varied relative to the interior of the enclosure 12, but in the 
embodiment illustrated in FIG. 1, the air moving device is 
located in the base 18 and within an airflow duct 24 such that 
air is drawn into an inlet opening 26 of the duct and is 
exhausted through an outlet opening 28 of the duct. A plural 
ity of flow directing vanes 30 (FIGS. 1, 3-5), 31 (FIGS. 3-5) 
are provided at the outlet 28 to direct the circulating flow of air 
against the garment 14. 

In an embodiment, as illustrated, the air within the enclo 
sure 12 may be recirculated by the air moving device 22, a 
continuous Supply of fresh air may be directed against the 
garment and then exhausted or a combination of recirculation 
and fresh air may be directed against the garment. 

Preferably the guide vanes 30, 31 are arranged at various 
angles relative to each other toward the garment 13 to spread 
the flow of air more evenly around the garment and away from 
the inside wall 14 of the enclosure 12. The angles of the vanes 
30, 31 may be selected as a function of the air velocity and 
may be arranged to vary as an airflow speed through the duct 
24 varies. For example, the vanes 30, 31 may be hinged and 
weighted such that the flow of air itself changes the angle of 
the vanes. Also, the position of the vanes 30, 31 may be 
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controlled, such as by a motor operated crank, to change 
position dependent upon a speed of the air moving device 22. 

In an embodiment, a plurality of vanes 30 extend across the 
front to rear dimension of the outlet 28. As shown in FIG. 4, 
the angles 32a-32i vary to direct an air flow against the gar 
ment 13. For example, in the embodiment illustrated, 10 
vanes 30 are positioned in the opening with a leftmost vane 
being positioned at an angle 32a closest to 90° of all of the 
vanes, but slightly less than 90°. Thus, this vane will direct the 
airflow upwards and slightly to the left. The rightmost vane is 
positioned at an angle 32i which is the Smallest and hence 
furthest away from 90°. This vane, therefore, will direct the 
airflow upwards and with a greater leftward vector. The inter 
mediate vanes are positioned at angles 32b-32I which pro 
gressively decrease to the right. 
The second plurality of vanes 31 may be provided which 

extend across the left to right dimension of the outlet opening 
28. As shown in FIG. 5, the angles 34a-34 vary to direct an air 
flow against the garment 13. In the embodiment illustrated, 
the angles 34d and 34e of the central Vanes are approximately 
90° while the angles 34a and 34h of the outermost vanes may 
vary more from perpendicular. 

Various fluid treatments may be dispensed into the interior 
of the enclosure in a manner such as taught in U.S. Pat. No. 
6,189.346, the disclosure of which is incorporated herein by 
reference. 

In FIG. 2, another embodiment of a garment refreshing 
appliance is illustrated at 40 which also may be arranged in a 
variety of configurations. In the configuration illustrated, the 
appliance 40 includes an enclosure 42 which has a plurality of 
walls 44, a top 46 and a base 48. As described above, parts or 
allofone or more of the walls 44 may be madeofa flexible yet 
fluid impermeable material. 
A support 50 is positioned in the enclosure 42 to receive 

and Suspend a garment 43. An air moving device 52 is 
arranged to circulate a flow of air within the enclosure 42. 
Although the air moving device 52 can be arranged in a 
variety of locations, in the embodiment illustrated, the air 
moving device comprises a fan located in an air ductS4 which 
in turn is located in the base 48. The air duct 54 has an inlet 
opening 56 and an air outlet opening 58. The enclosure 42 has 
one or more inlet vents 62 and one or more outlet vents 64 and 
the air duct 54 also has a replenishment air inlet 66. The 
replenishment air inlet 66 is sized to control the rate of air 
replenishment (which is a function of a speed of the air 
moving device 52). This air inlet 66 is located in a low pres 
sure Zone near the inlet 56 of the duct 54. As the air volume 
inside the enclosure 42 circulates through the air moving 
device 52, the controlled volume of fresh replenishment air 
mixes with the air inside the enclosure. As replenishment air 
comes in, it creates a slightly higher pressure inside the enclo 
sure 42 than on the outside of the enclosure. This slight 
pressure increase causes air to flow through the exhaust outlet 
64. In the preferred embodiment, replenishment is controlled 
to achieve a replacement rate of approximately 3-7% such 
that most of the air will recirculate within the enclosure 42. If 
desired, a higher replacement rate can be selected, however, if 
fluid conditioners are being dispensed to the interior of the 
enclosure 42, then a higher rate of replacement will expel a 
greater amount of the conditioning fluid. 

In an embodiment where a portion of or all of the walls 44 
are made of a flexible material, an opening size of the replen 
ishment air inlet 66, an opening size of the exhaust outlet 64 
and a speed and air flow capacity of the air moving device 52 
can be controlled to achieve a slightly higher than ambient 
pressure inside of the enclosure 42 causing the flexible walls 
44 to bulge outwardly as shown in FIG. 2. This allows the 
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4 
walls to move away from the garment 43 to provide an 
increased clearance between the walls 44 of the enclosure 42 
and the garment allowing better air flow around the garment 
and increasing the effectiveness of the appliance 40. Also, the 
increased clearance between the enclosure 42 and the gar 
ment 43 reduces the possibility of condensed moisture on the 
enclosure walls 44 from being transferred to the garment 
which may leave spots on the garment. Further, if the enclo 
sure walls 44 are flexible, they may be subject to some wrin 
kling and when they bulge outwardly, the wrinkles will be 
stretched out creating a more pleasing appearance of the 
enclosure. 
As also illustrated in FIG. 2, a filter 68 may be positioned 

in association with the exhaust outlet 64 for trapping and 
containing malodors which have been released from the gar 
ment, the malodors being separated from that portion of the 
circulating flow of air which exits through the exhaust outlet 
64. In an embodiment of the invention, the filter comprises a 
low pressure drop filter. 
The vanes 30 illustrated in FIGS. 1 and 3-5 and 31 illus 

trated in FIGS. 3-5 could also be utilized in the embodiment 
of FIG. 2, that is, flow directing vanes can be utilized in an 
arrangement where a pressurized enclosure with flexible 
walls has a circulating air flow flowing therethrough with 
replenishment air and exhausting air being admitted to and 
departing from the enclosure. The vanes 30, 31 can also be 
utilized in an embodiment in which a filter is utilized to 
remove malodors from the air exiting the enclosure. 
As is apparent from the foregoing specification, the inven 

tion is susceptible of being embodied with various alterations 
and modifications which may differ particularly from those 
that have been described in the preceding specification and 
description. It should be understood that we wish to embody 
within the scope of the patent warranted hereon all such 
modifications as reasonably and properly come within the 
scope of our contribution to the art. 

The invention claimed is: 
1. A garment refreshing appliance comprising: 
an enclosure for receiving at least one garment to be 

refreshed, 
a Support positioned in the enclosure to receive and Sus 

pend the garment in the enclosure, 
an air moving device arranged to circulate a flow of air 

within the enclosure, 
an exhaust outlet arranged to exhaust a portion of the 

circulating flow of air from within the enclosure during 
operation of the air moving device, 

a replenishment air inlet, spaced from the exhaust outlet 
communicating with an exterior of the enclosure and 
arranged to admit replacement air into the enclosure 
during operation of the air moving device, 

an air duct associated with the air moving device to direct 
the circulating flow of air within the enclosure, 
the air duct having a plurality of flow directing Vanes 

associated therewith to direct the recirculating flow of 
air against the garment, the plurality of Vanes being 
movably mounted relative to the air duct such that a 
Velocity of the air moving past the Vanes controls an 
angle of the vanes relative to the air duct and wherein 
the plurality of Vanes are arranged at varying angles 
relative to each other, and 

a low pressure drop filter positioned across the exhaust 
outlet for trapping and containing malodors from that 
portion of the recirculating flow of air exiting through 
the exhaust outlet. 
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2. The garment refreshing appliance of claim 1, wherein an 
opening size of the replenishment air inlet is controlled to 
achieve a replacement rate of approximately 3-7%. 

3. The garment refreshing appliance of claim 1, wherein 
the enclosure has at least one flexible portion of at least one 
wall and an opening size of the replenishment air inlet, an 
opening size of the exhaust outlet, and a speed and air flow 
capacity of the air moving device are controlled to achieve a 
slightly higher than ambient pressure inside of the enclosure 
causing the flexible wall portion to bulge outwardly. 

4. A garment refreshing appliance of claim 1, wherein the 
Vanes are mounted by means of hinges. 

5. A garment refreshing appliance of claim 1, wherein the 
plurality of Vanes includes a plurality of Vanes arranged Sub 
stantially perpendicular to each other. 

6. A garment refreshing appliance comprising: 
an enclosure having flexible walls for receiving at least one 

garment to be refreshed, 
a Support positioned in the enclosure to receive and Sus 

pend the garment in the enclosure, 
an air moving device having a defined speed and air flow 

capacity arranged to circulate a flow of air in contact 
with the garment within the enclosure, 

an exhaust outlet having a defined size arranged to exhaust 
at least a portion of the circulating flow of air from 
within the enclosure during operation of the air moving 
device, 

a replenishment airinlet having a defined size, spaced from 
the exhaust outlet and arranged to admit replacement air 
into the enclosure during operation of the air moving 
device, 

a filter having a defined porosity positioned across the 
exhaust outlet for trapping and containing malodors 
from that portion of the circulating flow of air exiting 
through the exhaust outlet, 

the defined opening size of the replenishment air inlet, the 
defined opening size of the exhaust outlet, the defined 
porosity of the filter, and the defined speed and air flow 
capacity of the air moving device each being selected 
Such that a slightly higher than ambient pressure will 
result inside of the enclosure when the air moving device 
is operated, such that the flexible walls of the enclosure 
will bulge outwardly. 

7. The garment refreshing appliance of claim 6, wherein 
the filter comprises a low pressure drop filter. 

8. The garment refreshing appliance of claim 6, wherein 
the opening size of the replenishment air inlet is and the speed 
and airflow capacity of the air moving device are selected to 
achieve a replacement rate of approximately 3-7%. 

9. The garment refreshing appliance of claim 6, including 
an air duct associated with the air moving device to direct the 
circulating flow of air within the enclosure, the air duct having 
a plurality of flow directing vanes associated therewith to 
direct the circulating flow of air against the garment. 
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10. The garment refreshing appliance of claim 9, wherein 

the plurality of vanes are arranged at varying angles relative to 
each other. 

11. A garment refreshing appliance of claim 9, wherein the 
plurality of Vanes includes a plurality of Vanes arranged Sub 
stantially perpendicular to each other. 

12. A garment refreshing appliance of claim 9, wherein the 
Vanes are mounted by means of hinges. 

13. A garment refreshing appliance comprising: 
an enclosure for receiving at least one garment to be 

refreshed, 
a Support positioned in the enclosure to receive and Sus 

pend the garment in the enclosure, 
an air moving device arranged to circulate a flow of air 

within the enclosure, and 
an air duct associated with the air moving device to direct 

the circulating flow of air within the enclosure, 
the air duct having an inlet, an outlet and a plurality of flow 

directing Vanes arranged mounted by means of hinges at 
the outlet to direct the recirculating flow of air against 
the garment, the plurality of Vanes being movably 
mounted relative to the air duct such that a velocity of the 
air moving past the Vanes controls an angle of the Vanes 
relative to the air duct, wherein the plurality of vanes are 
arranged at varying angles relative to each other, and 
wherein the air moving device has a defined speed and 
air flow capacity arranged to circulate a flow of air in 
contact with the garment within the enclosure, the enclo 
sure comprises flexible walls, an exhaust outlet with a 
defined size arranged to exhaust at least a portion of the 
circulating flow of air from within the enclosure during 
operation of the air moving device, a replenishment air 
inlet with a defined size, spaced from the exhaust outlet 
and arranged to admit replacement air into the enclosure 
during operation of the air moving device, and a filter 
having a defined porosity positioned across the exhaust 
outlet for trapping and containing malodors from that 
portion of the circulating flow of air exiting through the 
exhaust outlet, wherein the defined opening size of the 
replenishment air inlet, the defined opening size of the 
exhaust outlet, the porosity of the filter, and the defined 
speed and airflow capacity of the air moving device each 
being selected Such that a slightly higher than ambient 
pressure and a replacement rate of approximately 3-7% 
will result inside of the enclosure when the air moving 
device is operated, such that the flexible walls of the 
enclosure will bulge outwardly. 

14. The garment refreshing appliance of claim 13, wherein 
the filter comprises a low pressure drop filter. 

15. A garment refreshing appliance of claim 13, wherein 
the plurality of Vanes includes a plurality of Vanes arranged 
Substantially perpendicular to each other. 
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